Interleukin-17 Stimulates STAT3-Mediated Endothelial Cell Activation for Neutrophil Recruitment.
Interleukin-17 (IL-17) is a major pro-inflammatory cytokine that initiates and maintains inflammation. However, the molecular mechanisms as to how IL-17 influences endothelial cells to promote neutrophil recruitment are not fully understood. Human endothelial cells (HMECs) were stimulated with IL-17, and investigated for proliferation, migration, and tubule formation activities. Transwell chemotaxis and adhesion assays were performed to assess neutrophil recruitment. Cytokine production was measured by Cytokine Array Chip and ELISA. Western blotting and immunofluorescent analysis were used to detect the phosphorylation and translocation of STAT3. Specific inhibitors, small interfering RNA, and phosphorylation mutants were used to confirm that IL-17 induced STAT3 activation via IL-17RA signaling. Activation of HMECs with IL-17 induced STAT3 phosphorylation and nuclear translocation, which were associated with induction of GRO-α, GM-CSF and IL-8, and neutrophil recruitment. Phosphorylation of STAT3 was identified mainly at the tyrosine in position 705 (Y705), and the Y705F mutants attenuated IL-17-mediated STAT3 activation. Moreover, specific inhibitors, FLLL31, or siRNA silencing of STAT3 attenuated HMECs activation, resulting in inhibition of GRO-α, GM-CSF, IL-8 production, and neutrophil recruitment. Furthermore, phosphorylation of STAT3 was identified as downstream of IL-17RA signaling. IL-17 induced STAT3 activation as a necessary step in endothelial cell activation and neutrophil recruitment.